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I N T R O D U C T I O N 
In this r epo r t a r e summar ized the r e su l t s of the measu remen t s 
of environmental radioact ivi ty per formed by the site survey group of the 
Protec t ion Serv ice . This group consis ts of 3 persons with Universi ty de-
gree and 6 technic ians . 
The work is c a r r i e d out in a chemical labora tory and in a r a -
dioactivity m e a s u r e m e n t s labora tory , equipped with the ins t ruments a l -
lowing to pe r fo rm gamma and alfa spec t romet ry and low-level beta coun-
ting. 
The following r epo r t s on the same subject have a l ready been 
published: 
CNI - 43 Misure di radioatt ivi tà ambientale , I sp ra 1958 - 59 
CNI - 95 Misure di radioatt ivi tà ambientale , I sp ra I960 
EUR - 223i Misure di radioat t ivi tà ambientale , I spra 1961 
EUR - 4 8 l i Misure di radioat t ivi tà ambientale , I spra 1962 
Main object of the m e a s u r e m e n t s per formed is the constant 
knowledge of the radioact ivi ty levels in the environment of the Eura tom 
Ispra Es tab l i shment , in o rde r to identify and evaluate incidental r ad ioac-
tive contaminations caused by the Es tab l i shment itself. 
Since the beginning of the survey the data collected concern 
only the ar t i f ic ia l radioact ivi ty produced by weapons test ing and natural 
radioact ivi ty, both of them contributing, a lmost ent irely, to the i r r a d i a -
tion dose of the population in the envi rons . The personnel devotes itself 
a lmost completely to routine ac t iv i t ies , yet efforts a r e made to improve 
the techniques and to t es t new methods, with the a im of improving the 
work as well f rom a qualitative stand point as f rom a quantitative one. 
During 1963 the following new techniques have been adopted: 
flame photometry for the determinat ion of po tass ium, ca l -
cium and s t ront ium in different ma t r ixes and for the de t e r -
mination of the chemical r ecover i e s in the separat ion p r o c e -
dure of s t ront ium. 
the method for the separat ion of ces ium by means of f i l t rat ion 
through thin ammonium phosphomolibdate layer ( l ) . 
the spect rum stripping technique, which allows to evaluate the 
gamma emitting nuclides in complex gamma spec t r a . 
The actual survey p r o g r a m m e , in spite of i t s incomple teness , 
may by regarded as fair ly sat isfactory, if one cons iders the personnel 
and the means employed in it . 
Efforts will be made to improve this p r o g r a m m e in the future 
and to keep it always adequate to the act ivi t ies of the Es tab l i shment as 
they will develop, in order to guarantee constantly the protect ion of the 
population in the environs against ionizing radiat ion, according to the 
Regulations and Recommendations of the European Atomic Energy Com-
munity (Euratom). 
1. AIR RADIOACTIVITY. 
The control of a i r radioactivi ty has been c a r r i e d out by means 
of five stations situated on the boundary of the Es tab l i shment . Three new 
stations will problably begin to work during 1964. 
The equipment of the stations and the measu remen t s per formed 
have remained those descr ibed in the las t annual r epor t . 
In o rder to inc rease the quantity of radioactivity collected on the 
f i l ters and to improve the representa t iv i ty of the samples , the volume of 
f i l tered a i r has been inc reased adopting, up to now only in one station, a 
device of l a r g e r s ize , fi l tering about 600 cubic m e t e r s per day. 
In tables 1 to 12 a r e repor ted the daily values of g ross beta r a -
dioactivity concentrat ions in a i r measu red in each station, the daily values 
averaged over all the stat ions and the montly average values . The maximum 
daily value, average of the s ta t ions, 32. 6 p c / m occur red on January 27j 
the same day the absolute maximum value was 37. 2 p c / m . 
In o rder to know the concentrat ions in a i r of the biologically 
important radionucl ides and thus to evaluate the inhalation doses , rad io-
active s t ront ium and ces ium have been chemically separa ted from a tmo-
spher ic dust samples ; the concentrat ions of other radionuclides have been 
es t imated by means of gamma spec t romet ry measu remen t s per formed di-
rect ly on the f i l t e r s . These measu remen t s a r e judged neces sa ry because 
of the la rge inaccuracy in est imating radionuclide concentrat ions by g r o s s -
beta m e a s u r e m e n t s . 
As the composition of the fission products mixture is fairly con-
stant over very wide regions , provided that there a r e no more injections 
of f resh nuclear debr i s , the percentages of some radionucl ides , found in 
few s i tes , may by considered to hold also for the other more numerous s i -
t e s , where only g r o s s - b e t a measu remen t s a r e per formed. 
F r o m measu remen t s of single radionucl ides , besides the other 
data, a lso wash-out data may be drawn, making a compar ison between r a -
dionuclide concentrat ions in a i r and in ra in water . 
In table 13 a r e repor ted the monthly average concentrat ions in 
a i r of the most impor tant radionucl ides . 
In f igures l a and lb may be found the h i s tograms of the daily 
average concentrat ions of g ros s beta radioactivity in a i r . 
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A plot of the monthly average concentrat ions of s t ron t ium-90 
and cesium-137 in a i r during the year is repor ted in figure 2 . 
F r o m all these data one may notice that: 
i) the average concentration of s t ront ium-90 in a i r during 1963 has 
-14 3 
been 5. 06 χ 10 c / m , value 2 .4 t imes higher than the c o r r e ­
sponding one of 1962 (2. 1 χ 10" c / m ); 
ii) the monthly average concentrat ion of s t ron t ium-90 in a i r has 
been higher than the year ly average concentrat ion during the 
-14 / 3 period march-augus t , with a maximum of 9. 6 χ 10 c / m 
in the month of July; 
iii) the cesium-137 to s t ront ium-90 ra t io (calculated on the year ly 
average values) has been I . 6 I . 
2. FALLOUT RADIOACTIVITY. 
Fallout collection and m e a s u r e m e n t s have continued on a mon­
thly bas i s . 
2 
The 16 poliethylene pots (2 .5 m ), used up to now, have been 
replaced by 4 s ta inless s teel co l lec tors , with a total collecting a r e a of 
2 
4 m (see figure 3), obtaining thus an inc reased a r e a and a m o r e sa t i s fac ­
tory durability (the poliethylene pots cracked after few months owing to 
tempera ture excursions) . 
The bottom of the col lec tors has always been kept covered with 
deionized water . 
As in the past , no at tempt has been made to collect separa te ly 
dry fallout and wet fallout; therefore samples include both types of fallout. 
2. 1. Beta radioactivi ty. 
The values of g ross beta radioact ivi ty deposited monthly at I sp ra 
during 1963 a re repor ted in table 14, together with the monthly average 
values of beta radioactivity concentrat ions in ra in water . 
It is apparent from the table that the la t te r values have been 
keeping high from m a r c h to august and reached a maximum of 2470 p c / l 
11 
in the month of may. 
In figure 4 is r ep resen ted the h i s togram of beta radioactivity 
monthly deposition at I spra since february 1958 and in figure 5 the plot 
of the beta radioact ivi ty cumulative deposit , calculated taking into a c -
count radioact ive decay. 
It mus t be pointed out that all the values of beta radioactivi ty 
repor ted he re a r e r e f e r r e d to a po tass ium chloride s tandard and, t h e r e -
fore , they do not give the t rue beta activity of f ission products . F r o m 
m e a s u r e m e n t s pe r fo rmed in this labora tory it r e su l t s that the values 
found should be multiplied by a factor of 2. 2 + 0. 2 to obtain the t rue va-
lues of f ission products beta radioact ivi ty . 
2 . 2 . Gamma spec t rome t ry . 
Gamma spec t romet ry m e a s u r e m e n t s a r e per formed in s tan-
dard geometry , on 4g aliquots of the dry res idue obtained after evapora-
tion of the ra in water . 
The gamma spec t rum of a fallout sample (may 1963) is r e p o r -
ted in figure 6. It is apparent from this spec t rum that, owing to i ts com-
plexity, the concentrat ions of some radionuclides cannot be calculated 
d i rec t ly . The spec t rum stripping technique, which has been succesfully 
adopted in 1963, has made possible the identification and measu remen t 
of radionucl ides such as cesium-137 and manganese-54 . A comparison 
was made of the values obtained by this way with those of the same radio-
nuclides obtained after chemical separat ion; the agree between the two 
sets of m e a s u r e m e n t s has proved to be sat isfactory, beeing a lmost for 
all cases within 10%. 
2 . 3 . St ront ium-90 and ces ium-137 in fallout. 
The m e a s u r e m e n t s of s t ront ium-90 and cesium-137 deposited 
monthly at I sp ra have been continued; the data a r e repor ted in table 14, 
together with the concentrat ions of the two radionuclides in ra in water . 
In f igures 7 and 8 a r e r ep resen ted the h i s tograms of s t ron-
t ium-90 and ces ium-137 monthly deposition at I spra since february 1958 
and the plot of s t ront ium-90 cumulative deposit in the same per iod. 
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2 .4 . Other important radionuclides in fallout. 
The resu l t s of the measu remen t s of the mos t impor tan t r ad io -
nuclides found in fallout a re repor ted in table 15; in figure 9 a r e r e p r e -
sented the p e r - c e n t contributions to fallout composition of all the m e a s u -
red radionucl ides . 
The s t ront ium-89 to s t ront ium-90 ra t io since sep tember 1961, 
date of resumption of weapon tes t s in the a tmosphere , is r ep re sen t ed in 
figure 10. 
F r o m fallout data it may seen that: 
i) during 1963 the s t ront ium-90 deposition was of 45 . 65 m c / K m , 
that i s 3.2 t imes g rea t e r than that of 1962. The i nc r ea se is 
par t ia l ly due to a marked inc rease in the precipi ta t ion (1942 
m m in 1963 against 1131 m m in 1962); 
ii) the higher s t ront ium-90 fallout r a t e s occur red in the months 
of ap r i l , may, june and July; a heavy s t ront ium-90 deposition 
occur red a lso in november in connection with abundant p r e c i -
pìtatìouij 
iii) the cesium-137 deposition during 1963 was of 74. 75 m c / K m ; 
the cesium-137 to s t ront ium-90 ra t io i s thus 1.64; 
iv) the s t ront ium-89 to s t ront ium-90 ra t io has dec reased f rom Ja-
nuary to december f rom 22 to 0. 3. 
3. HERBAGE RADIOACTIVITY. 
The measu remen t s have been continued on the samples collec-
ted in the four s i tes a l ready known: Barza , Brebbia , I spra and Osmate ; 
th ree sampling s i t es , i . e . Taino, Monvalle and Roccolo, have been ad-
ded in 1963. 
In order to intensify the survey, herbage has been collected 
no more in connection with ha rves t cuttings, but every month during the 
growing season. 
Each sample is made up of severa l sub - sample r , collected in 
different fields at each si te , in order to have a good represen ta t iv i ty . 
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Samples a r e dried to constant weight and then submitted to a 
gamma spec t rome t ry measu remen t ; on an aliquot of each sample , after 
ashing, a r e per formed the chemical separat ions of s t ront ium and cesium 
and the flame photometr ic determinat ions of calcium and potass ium. 
In table 16 a r e repor ted the resu l t s of the m e a s u r e m e n t s , toge-
ther with the values of the f resh ma t t e r to dry ma t t e r weight r a t io . F r o m 
these values and from the concentrat ion values the concentrat ions in the 
f resh herbage may be calculated. 
F r o m the data in table 16 it may be seen that the average s t ron-
t ium-90 concentrat ion in the herbage of the four s i tes near to the E s t a -
bl ishment (Barza, Brebbia , I spra , Osmate) has been 560 pc /g Ca (186 
pc /g Ca in 1962). 
Making a compar ison of these values with those of the fallout 
in the las t two y e a r s a re lat ionship may be noticed between fallout r ad io -
activity and herbage radioact ivi ty. The proport ional i ty fac tors , that is the 
s t ront ium-90 concentrat ions in herbage per unity of deposited s t ront ium-
2 
90, have been calculated and found to be: 12. 5 pc /g Ca per m c / K m of 
annual deposit ion and 88. 5 pc /g Ca per m c / K m of monthly average de-
posit ion (average calculated only on the months of the growing per iod) . 
The same calculations have been made for ces ium-137 and 
the corresponding values a r e : 3 . 0 pc /g K and 23. 3 pc /g K. 
A m o r e detailed discussion on this subject may be found e l s e -
where (2). 
The m e a s u r e m e n t s of herbage radioactivi ty in the environment 
of the Es tab l i shment have allowed to infer some fac to r s , which a r e pecu-
l iar of the zone and very useful for the operation of a nuclear plant. 
4 . MILK RADIOACTIVITY. 
F o r the monitoring of the milk produced in the vicinity of the 
Es tab l i shment , samples were collected in the da i r ies of the four vi l lages: 
Barza , Brebbia , I spra , Osmate and, moreover , for compar ison purposes , 
in the two milk supply stations of Varese and Milano. 
Two samples of one l i te r have been collected weekly and the 
m e a s u r e m e n t s have been per formed on the pooled monthly samples . 
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Milk is dr ied, ground and then submitted to gamma spec t romet ry , by 
which cesium-137 and potass ium a re de termined. 
On an aliquot of the sample , after ashing, a r e pe r fo rmed the 
chemical separat ions of s t ront ium and ces ium and the de terminat ions of 
calcium and potass ium by flame photometry. 
In tables 17 to 22 the data obtained a r e repor ted . 
A plot of s t ront ium-90 in the milk of I sp ra (average values of 
the four sampling sites) and in that of Milano since January I960 is r e -
ported in figure 11. 
A discussion on s t ront ium-90 and ces ium-137 concentrat ions 
in milk and on the relat ionships with herbage contamination and fallout 
ra te is the subject of two papers (2) (3), in which m o r e detai ls may be 
found. 
5. STRONTIUM-90 AND CESIUM-137 IN DAIRY PRODUCTS. 
The se r i e s of m e a s u r e m e n t s of cheese radioact ivi ty , s ta r ted 
in I962, have been continued with two groups of samples , purchased on 
the marke t . 
The resu l t s of the m e a s u r e m e n t s a r e repor ted in table 23. 
6. RADIOACTIVITY OF SURFACE WATERS. 
6. 1. Beta radioactivity. 
The measu remen t s of the radioactivi ty of lakes , s t r e a m s , 
wells and tapwater have been ca r r i ed out with sampling ra te and techni -
ques unchanged with respec t to 1962. 
The dislocation of water sampling points is r ep re sen ted in the 
map of figure 12 and the geographic coordinates of the points may be 
found in table 24. 
In tables 25 and 26 a r e repor ted the values of the concent ra-
tions of beta radioactivity subtracted po tass ium-40 . 
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6.2. . S t ront ium-90, cesium-137 and other radionuclides in lake wa-
t e r . 
The quar te r ly measu remen t s of the concentrat ions of s t ront ium-
90, ces ium-137 and other radionuclides as well as of potass ium, calcium 
and s t ront ium have been continued during 1963, owing to the great impor -
tance of these m e a s u r e m e n t s in the study of the d ispers ion into the envi-
ronment of radioact ive products , which could be p resen t in the water 
d ischarged from the Es tabl i shment . 
By the gamma spec t romet ry m e a s u r e m e n t s on the dry res idue 
two m o r e radionucl ides , i. e. manganese-54 and ant imony-125, have been 
identified and measu red . 
The concentrat ions of s t ront ium-90, ces ium-137, calcium and 
po tass ium a re repor ted in table 27; those of the other measu red radionu-
clides may be found in table 28. 
Making a comparison between s t ront ium-90 values in lake wa-
te r with those in ra in water , it may be calculated that, during 1963, the 
average ra t io of the fo rmer to the la t te r was 0. 06 for the lake "Maggiore" 
and 0.23 for the lake "Monate". 
7. STRONTIUM-90, STRONTIUM-89 AND CESIUM-137 IN LAKE 
FISHES. 
As in the past yea r s s t ront ium-90 and cesium-137 in the fishes 
of the four lakes near to the Establ ishment have been measu red . 
The gamma spec t romet ry measu remen t of ces ium after chemi-
cal separa t ion has been added to that performed by d i rec t gamma spec t ro -
m e t r y . 
The data of the concentrat ions of s t ront ium-90, s t ront ium-89, 
ces ium-137, calcium and potass ium a re repor ted in tables 29 to 32. 
16 
8. STRONTIUM-90 AND STRONTIUM-89 IN ANIMAL BONES. 
During I963 bone samples (femour) of 28 ca lves , mos t about 
two months old and milk-fed, have been collected and m e a s u r e d in o r -
der to obtain information concerning s t ront ium-90 t r ans fe r f rom the 
diet to the skeleton of these an imals . 
The concentrations of s t ront ium-90, s t ront ium-89 and ca l -
cium in bones a r e repor ted in table 33. It may be noticed that the va-
lues of I963 a r e higher than those of 1962 by a factor of about 2. 
9. STRONTIUM-90 AND CESIUM-137 IN VEGETABLES. 
Sampling of vegetables have continued at the m a r k e t of Mila-
no, where agr icul tura l products a r e pouring f rom the mos t impor tant 
production zones of Italy. 
Each sample, dried and ground, has been submitted to gam-
ma spec t romet ry measuremen t ; the chemical separa t ions , as well as 
calcium and potass ium determinat ions , have been per formed only on 
the year ly pooled samples of each spec ies . 
The resu l t s of the m e a s u r e m e n t s a r e repor ted in table 34. 
The authors thank all the m e m b e r s of the site survey group, 
whose technical co-operat ion has allowed the real iza t ion of this r e -
port , and par t icu lar ly Mr . E . Pecchio for the chemical separa t ions . 
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S t a t i o n 1 
/ 3 p c / m 
4 , 5 0 j 
4 , 9 2 
1 . 1 7 
1 , 6 3 
4 , 9 2 
­
4 , 3 8 
4 . 6 8 
6 0 7 6 ­
8 . 5 5 
6 . 0 0 
5 , 7 0 
8 , 1 0 
1 2 . 7 5 
9 o 2 5 
9 . 2 0 
6 , 2 8 
SoOO 
7 . 7 0 
5 . 7 0 
9 , 0 0 
7 , 0 5 
8 o 6 0 
9 o 5 0 
1 4 , 3 0 
1 4 , 7 5 
3 7 , 2 0 
; 1 6 , 2 0 
1 0 , 5 0 
7 , 6 8 
! 1 0 , 3 0 
1 
S t a t i o n 2 
/ 3 p c / m 
4 , 3 3 
5 , 6 8 
1 , 3 8 
1 ,00 
4 , 4 0 
4 , 5 2 
4 , 7 4 
5 . 3 0 
7 , 4 8 
1 1 , 0 5 
6 , 3 i 
6 , 2 0 
8 , 4 0 
1 4 , 9 0 
9 , 6 0 
7 , 0 0 
8 , 1 0 
9 , 0 0 
8 . 7 0 
5 , 8 6 
9 , 2 0 
6 . 6 4 
S . 8 5 
9 , 8 0 
1 2 , 2 0 
1 5 . 8 0 
3 2 . 0 0 
! 2 1 . 8 0 
1 2 , 0 0 
8 . 4 5 
1 0 , 8 0 
! 
S t a t i o n 3 
/ 3 : 
p c / m 
3 , 9 6 4 , 4 0 
1 . 3 7 
1 ,40 
4 , 4 0 
4 , 5 6 
4 . 1 6 
4 . 8 0 
6 . 7 2 
8 . 5 5 
6 . 8 0 
5 . 7 2 
7 . 6 0 
1 3 . 7 5 
9 . 6 0 
6 , 44 
7 . 5 6 
1 0 , 16 
S . 3 4 
5 . 3 2 











S t a t i o n 4 
/ 3 p c / m 
4 , 1 2 ' 
4 , 5 8 
1 , 1 7 
1 , 0 7 
4 , 0 7 
4 . 5 0 
3 . 7 0 
4 , 2 5 
­
8 . 0 0 
6 . 3 2 
5 . 7 2 
7 . 7 6 
1 2 . 6 0 
9 . 8 5 
6 . 2 0 
5 . 7 4 
8 . 0 0 
. 7 . 5 2 
5 . 4 0 
8 . 1 0 
6 . 2 0 
8 . 1 0 
9 , 0 0 
1 1 . 0 0 
1 4 . 3 0 
2 9 . 0 0 
1 8 , 6 5 
1 1 . 5 5 
¡ 7 , 6 8 
J 9.80 
S t a t i o n 5 
/ 3 ! p c / m 
3 . 6 3 ¡ 
5 . 1 1 
1 . 4 4 
1 , 9 2 
4 . 1 0 
5 , 6 4 
3 . 8 5 
4 . 6 8 
7 . 0 0 
8 . 0 0 
So 3 J 
5 . 9 4 
7 . 8 4 
2 0 . 3 0 
1 2 , 2 5 
6 . 8 5 
7 . 8 0 
9 , 3 0 
8 . 2 0 
5 . 0 4 
1 1 , 8 0 
6 . 0 4 
8 . 3 0 
9 . 3 0 
1 2 . 2 0 
1 4 . 4 0 
3 2 . 0 0 
1 7 . 7 0 
1 0 , 4 0 
¡ 8 , 0 0 
1 0 , 4 0 
A v e r a g e 
v a l u e 
p c / m ! 
4 . 1 0 j 
4 . 9 3 ! 
1 , 3 0 
1 .40 
4 , 3 7 
4 . 8 0 \ 
4 . 16 : 
4 , 7 4 
6 . 9 9 
8 . 8 3 
6 . 3 6 
5 . 8 5 
7 . 9 4 
1 4 . 8 6 
1 0 , 1 1 
7 . 13 
7 . 0 9 
8 . 8 9 
8 . 0 9 
5 . 4 6 
9 . 4 6 
6 . 4 8 
8 . 4 6 
9 , 4 0 
1 2 , 4 2 
, 1 4 . 8 1 
3 2 . 5 5 
1 8 , 5 8 
1 1 . 1 1 
Î 7 , 9 5 
! 1 0 , 3 2 1 
P r e c i p i ­
t a t i o n 
m m 
2 , 4 
6 . 4 
3 6 . 6 
5 . 0 
6 , 8 
2 . 4 
5 , 0 
2 . 2 
1 .6 
2 . 0 
1 
Av, va lu e 8 , <3 1 
M i n . va lue 1 ,17 
Μ Η Κ , va lue 3 7 , 2 0 
Toral precÍpi t , 
9 , 0 8 
1 ,00 
3 2 , O ü 
6 , 4 1 
1. 37 
1 3 , 7 5 
8 , 1 3 
1 ,07 
2 9 , 0 0 
8 , 8 9 
1 . 4 4 
3 2 . 0 0 
8 . 6 6 
1 .30 
3 2 , 5 5 
70 ,4 
CONCENTRATIONS OF GROSS B E T A RADIOACTIVITY 
IN AIR AT ISPRA 






























\ S ta t ion 1 
I / 3 
J p c / m 
j 9 ,20 
j 7 .60 
j 9 . 40 
J 8 .40 
j 1 0 . 2 5 
j 12 ,00 
; 10 .30 
J 11 ,50 
: 14 .85 
i 11 .55 
J 5 .40 
1 2 , 4 5 
j 3 ,20 
; 5 ,00 
¡ 3 .75 
| 4 . 2 0 
j 
J 3 ,60 
! 3 > 0 9 
| 3 . 12 
! ó ° 3 4 ! 
| 4 , 8 8 j 
j 7 . 2 4 \ 
j 7 .80 | 
8 .00 j 
9 ,00 | 
8 . 6 5 ; 
19 .20 | 
¡ S ta t ion 2 
! / 3 ; p c / m 
» 8 .45 
J 7 ,60 
! 9 , 5 5 | 
| 9 , 2 0 | 
J 10 ,60 ] 
| 1 2 , 3 5 | 
! 12 ,05 j 
¡ 12 ,70 ! 
14 .60 ; 
12 ,95 j 
o ,9o j 
2 , 5 4 j 
3 ,42 ; 
5 .16 j 
4 , 0 6 | 
3 .90 | 
3 . 3 7 | 
4 . 2 8 | 
3 .06 | 
3 .80 j 
7 , 1 4 j 
5 .38 j 
7 . 8 4 j 
8 ,40 j 
8 ,90 j 
9 . 1 5 | 
9 , 20 | 
2 0 . 4 0 | 
S ta t ion 3 












2 , 5 0 
3 . 3 5 
4 , ó 8 j 
2 . 8 0 ] 
4 , 0 0 j 
3 , 1 7 j 
3 . 73 j 
2 . 9 5 j 
3 .27 j 
6 , 2 4 j 
4 . 6 8 j 
7 . 5 2 j 
7 .90 j 
7 . o 4 j 
8 .95 | 
8 .90 | 
18 .50 | 
S ta t ion 4 
V 3 p c / m 
8 .00 














3 . 4 5 
3 .13 
3 .77 
2 , 9 3 
3 .33 
o , 3 4 
4 , 4 4 | 
6 . 0 4 ] 
7 ,50 ] 
7 , 4 5 | 
8 ,50 : 
9 . 1 4 j 
18.20 î 
j S ta t ion 5 
i / 3 J p c / m 
! 8 ,30 
{ 7 .88 
{ 6 , 9 2 
| 9 , 0 5 
J 9,10 
| 1 1 , 2 5 
J 10 ,90 




\ 2 . 3 0 
3 ,00 
4 , 8 4 
3 . 5 5 
3 ,76 
3 ,00 
3 ,61 ¡ 
2 , 0 4 ! 
2 . 8 1 
6 .06 | 
4 , 7 0 j 
6 .90 j 
7 ,86 ] 
6,95 I 
8 .55 j 
9 . 1 4 | 
17 ,80 ! 
! A v e r a g e 
¡ va lue 
! p c / m 
| 8 .48 
j 7 . 6 4 
| 8 . 5 4 
J 8 , 7 3 
j 9 , 8 1 
| 11 .47 
■ 1 0 . 9 3 
| 1 1 . 6 3 
| 14 .96 
1 2 . 1 3 
6 ,00 
2 . 4 5 
3 . 1 7 
4 .83 
3 .60 ; 
3 , 86 i 
3 .1o 
3 .79 ! 
2 . 9 3 ] 
3 . 26 j 
6 . 4 2 ] 
4 . 8 1 \ 
7 .10 | 
7 . 8 9 \ 
7 . 7 8 i 
8 . 8 3 | 
9 . 0 0 ! 





¡ P r e c i p i 
j t a t ion 
} m m 
J 0,2 
2 8 . 2 
0 . 6 
3 .8 
3 . 4 
A v , va lue 7 ,77 
M i n . va lue 2 , 45 
M a x , va lue 19 .20 
Tota l p r e c i p i t . 
8 ,10 
2 , 5 4 










7 . 5 7 
2 , 4 5 
1 8 . 8 2 
3o ,2 































30 | 31 i 
Av. va lue 
Min, va lue 
Max . va lue 
Tota l p r e c i p 
| S t a t ion 1 
! / 3 
¡ p c / m j 1 6 . 8 0 
J 1 6 . 4 5 
* 16 .00 
¡ 15 ,40 
Í 1 4 . 3 0 
| 1 4 . 0 0 
¡ 12 ,30 
; 1 2 . 0 0 
9 , 4 0 
1,49 
1,66 
2 . 1 6 
5 , 3 4 
8 . 2 0 
7 . 1 7 
6 .10 
6 . 9 2 
4 . 2 0 
4 , 6 5 
1.77 
5 . 4 2 
4 , 6 2 i 
4 . 1 8 
8 . 4 0 ] 
9 , 7 5 j 
10 .60 j 
11 .40 j 
7 . 4 8 j 
7 . 3 2 j 
5 . 6 0 j 
8 . 2 0 ι 
8 . 3 6 
1,49 
1 6 . 8 0 
i t . 
j S t a t ion 2 
! / 3 ¡ p c / m 
{ 1 8 . 5 5 
; 2 0 . 0 0 
•J 16,75 
| 1 6 . 0 5 
| 1 4 , 8 5 
J 1 4 , 0 0 
| 13 ,10 
| 1 1 . 6 5 
; 1 0 . 2 0 
1,51 
1,48 
2 . 2 2 
5 .78 
8 . 1 0 
7 . 9 0 
6 . o0 
7 . 0 4 
4 . S 4 
5 .38 ; 
1.61 '■ 
6o60 j 
4 , 8 2 j 
4 . 3 6 j 
8 . 4 0 j 
1 1 . 3 5 j 
1 1 . 3 5 j 
12 ,10 ] 
8 . 5 5 { 
7 .80 J 
5 , 2 4 | 
8 .20 j 
8 . 9 1 
1.48 
2 0 . 0 0 
IN AIR A T ISPRA 
MARCH 
j S ta t ion 3 
! / 3 1 p c / m 
¡ 1 6 . 8 0 
| 1 6 . 6 5 
| 1 6 . 1 0 
J 15 .15 
j 1 4 , 1 6 
| 13 ,40 
| 12 .70 
10 ,10 





7 . 4 8 
7 .08 
5 , 9 5 
6 . 8 4 
4 . 4 0 
4 . 5 6 
1.52 
5 ,6o ; 
4 . 5 4 i 
4 . 0 0 
7 , 7 5 ] 
1 0 , 0 5 | 
10 .60 j 
1 1 . 3 0 j 
7 . 7 0 ί 
7 .00 j 
5 .50 ¡ 





j S t a t i o n 4 
: / 3 
J P c /m 
{ 1 8 . 0 5 
| 16 .70 
J 14 .80 
J 15 ,00 
| 1 3 . 2 5 
j 1 2 , 0 0 
¡ 11 ,40 
10 ,60 
9 , 1 0 
| 1.40 
ι 
l , o 2 
5 , 4 6 
7 . 1 6 
6 . 3 2 
5 .68 
7 . 0 3 
4 . 4 2 
4 . 6 4 
1.58 
4 , 7 2 
4 . 1 8 i 
4 . 16 ! 
7 . 8 7 1 
9 . 2 5 ί 
1 0 . 8 0 I 
11 .50 i 
6 .40 ί 
7 . 1 6 ί 
5 . 5 3 i 




1 8 . 0 5 
ι S t a t ion 5 
! / 3 ' p c / m 
ί 16 .20 
j 1 5 . 2 5 
j 15 .50 
j 14 .00 
| 12 .60 
j 9 . 9 0 
j 11 .30 
10 .20 





7 . 2 2 
6 . 5 2 
5 . 5 2 
6 .50 
4 , 4 4 
4 . 5 8 
1.53 
5 . 1 4 ι 
4 . 3 3 ! 
3 . 6 3 ι 
7 .70 ! 
9 . 5 0 ] 
10 .10 ! 
10 .80 j 
6 . 4 4 ! 
6 ,70 ! 
4 . 9 0 | 
7 . 6 0 J 
1 
7 . 6 4 
1.28 
1 6 . 2 0 
ι A v e r a g e 
; va lue_ 
[ pc/m 
! 1 7 . 2 8 
! 1 7 . 0 1 
I 1 5 . 8 3 
! 1 5 . 1 2 
! 1 3 , 8 3 
! 1 2 , 6 6 
! 1 0 , 1 6 
| 1 0 , 9 1 




5 , 3 7 
7 . 6 3 
6 ,99 
5 . 9 7 
6 . 8 6 
4 . 4 6 
4 , 7 6 
l .oO 
5 ,49 ; 
4 , 4 9 : 
4 . 0 6 ! 
8 . 0 2 ¡ 
9o98 ! 
10 ,69 ! 
11 ,42 ! 
7 . 3 1 ! 
7 . 1 9 ! 
5 . 3 5 ! 
7 , 9 3 ' 
8 . 1 4 
1.39 
17 .28 
ι P r e c i p i ­
i, t a t ion 
ι m m 
ί 8 , 2 
ί 1 6 , 8 
1.0 
3 9 , 2 
4 . 6 
7 . 4 
3 3 . 4 
110 .6 
CONCENTRATIONS.QF G.ROS_S_BETA RADIOACTIVITY 
iN_AIR_A.T_ ISPRA 

































Sta t ion 1 




4 , 8 3 
7 ,84 
4 , 3 0 
2 , 9 3 
4 . 7 2 
3 .62 
0 . 7 5 
0 .10 
4 . 9 4 
7 .10 





2 , 7 5 
8 ,90 
12 .70 ί 
12 .00 i 
5 .75 i 
7 .56 i 
6 . 6 4 ! 
6 .14 ! 
9 o l 0 ! 
11 .80 i 
10 .90 ί 
11 .35 | 
¡ Stat ion 2 
' / 3 i p c / m 
i 8 ,80 
í 13 .00 
í 6 ,56 
¡ 5 .70 
j 8 .40 
; 4 ,20 
; 3 . 33 























A v , va lue 7 . 3 3 
M i n . va lue 0 . 1 0 
M a x , va lue 13 .60 
To ta l p r e c i p i t . 
S ta t ion 3 








4 , 6 5 
4 , 7 6 
0 , 7 0 
0 .09 






0 , 5 4 
2 . 7 1 





6 . 3 4 




Sta t ion 4 





7 . 7 4 
3 .87 
3 .02 
4 . 5 6 
3 .78 
0 . 7 7 
0 ,09 

















1 0 , 6 5 
11 .20 
Sta t ion 5 






3 .0 4 
4 . 3 6 
3 ,40 
0 . 6 5 
0 ,10 
4 , 6 0 
7 ,06 




0 , 4 6 











1 1 . 2 5 
A v e r a g e 
v a l u e -
p c / m 
8 . 0 6 
1 2 , 3 4 
6 . 2 1 
5 ,23 
7 ,97 
4 .0 7 
3 . 0 8 
4 . 6 5 
3 . 8 4 
0 . 7 3 
0 . 0 9 
4 . 9 4 
7 , 2 5 
1 3 . 2 7 
1 2 , 0 4 
11 .40 
9 . 3 2 
0 .49 
2 , 7 3 
8 ,98 
1 2 . 5 3 
11 .69 
5 .80 
7 . 1 3 
6 .59 
6 . 1 2 
8 . 9 2 
11 .49 
1 0 , 6 5 
1 1 , 4 4 
P r e c i p i . 

































6 , 4 
4 4 , 8 
9 .2 
7,8 
3 5 .2 
4 5 . 4 
0,8 
35 ,2 
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i ' / 3 
































! Station 2 


































































/ 3 p c / m 

































p c / m 

































































P r e c i p i ­
tation 
mm 
6 . 2 
40.0 
38 .4 
8 . 2 




0 . 2 
13.6 
0 . 4 
4 . 0 
3 . 2 
0 . 6 
Av. value" 8.40 
Min. value 1.75 
Max. value 14.40 
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A v , v a l u e 
M i n . v a l u e 
M a x . v a l u e 
T o t a l p r e c i p i t . 
¡ S t a t i o n 1 
! / 3 ι p c / m 
J 9 . 8 5 
j 1 1 . 9 6 
| 5 . 7 5 
j 1 , 3 7 
| 4 , 6 2 
| 6 , 7 4 
j 5 . 3 6 
| 1 . 66 
| 3 , 0 0 
| 8 . 2 0 
j 6 . 6 0 
5 . 4 8 
! 6 . 6 8 
3 , 7 0 
6 . 6 8 
­
3 . 9 5 
0 , 5 2 ; 
1 5 . 7 0 j 
1 6 , 0 5 I 
8 . 0 5 ! 
9 . 4 5 ¡ 
4 . 5 2 ¡ 
ι 
1 . 9 3 ! 
6 , 8 8 J 
8 . 7 0 ί 
8 , 5 5 ί 
1 2 . 5 0 ί 
1 8 . 1 0 i 
1 
7 . 5 5 
1 , 3 7 
1 8 , 1 0 
ί S t a t i o n 2 
/ 3 ι p c / m 
j 1 0 , 1 0 
! 1 1 , 6 0 
j 8 . 3 0 
j 1 , 4 4 
j 4 , 6 0 
j 7 , 0 4 
J 5 . 5 0 
| 1 . 78 
ί 4 . 1 4 
8 . 6 5 
! 6 , 5 0 
5 . 5 6 
6 . 7 0 
3 . 8 7 
6 , 9 2 
4 , 8 4 
3 . 9 1 
6 . 5 0 
1 5 , 0 0 
1 5 , 7 0 ! 
7 , 7 0 ί 
8 . 1 0 ί 
4 . 4 2 ! 
6 . 5 6 î 
1 .77 î 
7 . 1 0 ! 
9 . 1 0 ; 
8 . 6 0 ! 
1 2 . 2 5 ί 
1 7 . 8 0 I 
I 
7 . 4 0 
1 . 4 4 
1 7 . 8 0 
IN A I R A T I S P R A 
J U N E 
¡ S t a t i o n 3 
ί 
/ 3 ι p c / m 
J 9 . 6 0 
j 1 1 . 2 0 
j 7 . 8 0 
j 1 . 33 
| 4 . 2 8 
j 6 . 4 8 
} 5 . 0 9 
J 1 - 5 4 
j 3 . 9 7 
| 7 . 8 5 
6 . 3 6 
'\ 5 . 2 0 
6 . 5 2 
3 , 6 2 
6 . 4 4 
4 , 6 5 
3 , 8 6 
6 . 4 4 
1 4 , 6 5 j 
1 5 . 5 0 I 
: 
8 . 5 5 ! 
4 . 4 5 ! 
6 , 0 0 ! 
« 
1 , 7 0 ! 
6 , 8 0 ! 
9 . 0 0 ί 
8 . 4 5 î 
1 2 . 4 5 ! 
1 7 . 4 0 ! 
7 . 1 4 
1 . 3 3 
1 7 . 4 0 
.1963 
i S t a t i o n 4 
ί / 3 ι p c / m 
J 1 0 . 0 5 
j 1 1 . 7 0 
| 8 . 0 5 
j 1 . 36 
j 4-.-6-Θ 
| 6 . 3 6 
j 5 . 4 6 
| 1 . 6 8 
j 3 . 7 3 " " 
[ 7 . 3 6 
6 . 3 0 
5 . 4 0 
6 , 5 5 
3 , 7 2 
6 . 3 4 
4 , 6 4 
3 , 5 4 \ 
6 . 3 2 ! 
1 4 , 8 0 ¡ 
1 5 , 0 0 ! 
6 . 8 0 ! 
8 . 5 5 ! 
4 . 3 6 ! 
6 . 2 6 1 
1 .86 ί 
6 . 4 0 ! 
8 . 6 0 ! 
8 , 8 0 ! 
1 2 , 0 5 ! 
1 7 , 4 0 ί 
7 , 1 3 
1 . 36 
1 7 . 4 0 
ι S t a t i o n 5 
! / 3 
ι p c / m 
j 8 . 9 0 
j 1 0 . 2 0 
j 7 , 1 4 
J 1 . 3 6 
| 4 . 1 8 
| 5 . 6 0 
j 5 . 0 0 
j 1 .49 
" ~ " " 3 . 4 7 
L, 6 . 6 5 
6 . 0 5 
4 . 9 0 
5 . 7 6 
3 . 0 4 
5 . 4 4 
4 . 2 8 
3 , 0 6 . 
5 , 6 0 ! 
1 3 , 2 0 ' 
1 3 , 3 0 ! 
6 . 4 0 ! 
7 . 0 4 i 
3 . 9 2 ί 
5 , 7 3 ί 
1 , 66 î 
6 , 0 0 ! 
8 , 1 0 ί 
7 , 8 0 i 
1 1 . 2 0 ,' 
1 6 , 0 0 j 
6 , 4 1 
1 .36 
1 6 . 0 0 
ι A v e r a g e 
: v a l u e 
; p c / m 
j 9 . 7 0 
| 1 1 . 3 3 
| 8 , 0 0 
| 1 . 3 7 
\ 4 , 4 5 
| 6 . 4 4 
j 5 . 2 8 
j 1 , 6 3 
| 3 , 6 6 
| 7 , 7 4 
f 6 . 3 6 
ί 5 , 3 0 
6 , 4 4 
3 . 5 9 
6 , 3 6 
4 , 6 0 
3 . 6 6 . 
b . 2 7 : 
1 4 , 6 7 j 
1 5 , 1 1 i 
7 . 2 3 ! 
8 , 3 3 ! 
4 . 3 3 ! 
6 . 1 3 ί 
1 . 7 8 i 
6 . 6 3 ί 
8 . 7 0 ί 
8 . 4 4 ! 
1 2 . 0 9 ! 
1 7 , 3 4 ί 
7 . 0 9 
1 . 3 7 
1 7 . 3 4 
ι P r e c i p i 
ι ta t io .1 
ι m m 
J 8 ,2 
j 0 .2 
j 3 . ó 
j 4 0 . b 
J 2 6 . 4 
j 8 .8 
j 10 ,8 
1 7.0 
| 0 , 2 
: 0 , 2 
0 . 4 
1 1 , ü 
55.C 
0 , 8 
0 , 2 
1ο2 
1,2 
1 4 , 8 
5 1 , 0 
1 6 . 4 
1.0 
268.4 
C O N C E N T R A T I O N S O F GROSS B E T A RADIOACTIVITY 
IN AIR AT ISPRA 

































j S t a t i on 1 
! / 3 
1 p c / m 
¡ 1 4 . 4 0 
! 1 6 . 2 5 
! 1 2 . 3 0 
! 8 . 4 5 
! 5 . 8 0 
7 . 2 0 
8 . 3 0 
8 . 6 0 
5 .90 
7 . 8 0 
8 . 4 0 
6 .56 
5 .50 
9 . 2 0 
10 .30 
10 .40 
6 . 6 6 
1 0 . 2 0 
8 . 9 0 
12 .30 
1 5 . 7 0 
13 .10 
8 . 9 0 j 
8 , 9 5 
8 . 8 5 
6 . 2 8 ] 
7 . 7 2 | 
7 . 7 6 j 
8 . 9 5 ] 
1 0 . 0 5 | 
7 . 4 4 ] 
1 S t a t ion 2 
! / 3 
' p c / m 
J 1 5 . 0 5 
| 1 5 . 7 0 
| 1 1 . 6 0 
¡ 1 0 . 4 0 
6 .00 
! 7 . 60 
: 8 . 1 0 
8 . 8 5 
5 . 8 8 
7 . 5 2 
8 . 8 0 
6 . 5 0 
5 .60 
8 . 9 0 
10 .10 
10 .30 
6 . 1 4 
9 . 9 4 




8 . 4 5 ; 
8 , 5 5 ] 
8 . 6 0 | 
6 .26 j 
7 . 7 4 ] 
7 . 6 5 j 
8 . 5 0 | 
1 0 . 0 3 | 
6 . 9 0 j 
ι S t a t i on 3 
ί / 3 ι p c / m 
,' 1 4 . 1 0 
¡ 15 .00 
¡ 11 .70 
; l o . i o 
5 . 7 6 
i 7 . 2 0 
8 . 3 0 
8 . 5 5 
5 .66 
7 . 5 2 
8 .50 
6 . 4 0 
5 . 5 4 




9 . 7 0 
8 . 6 5 
13 ,60 
15 .00 
1 2 . 4 5 ■ 
8 , 3 0 i 
8 . 4 5 : 
8 . 5 0 j 
6 ,08 
7 , 4 7 j 
7 , 48 
8 .40 j 
1 0 . 0 5 | 
7 . 0 0 | 
ι S ta t ion 4 
! / 3 ι p c / m 
¡ 1 3 . 3 5 
1 1 5 . 5 0 
1 1 . 5 0 
¡ 10 .30 
! 5 .70 
6 . 8 0 
8 . 3 5 
8 . 4 0 
5 . 1 6 
7 . 2 0 
8 .70 
6 .50 
5 . 5 7 
8 .50 
9 . 4 5 
9 . 5 0 
7 . 0 5 
9 . 3 0 j 
8 .70 
1 1 . 7 5 
14 .65 
1 2 . 7 5 
8 . 4 0 
8 . 3 5 
8 .40 
6 . 0 4 
7 .50 | 
7 . 3 2 j 
8 . 0 8 j 
9 . 2 5 | 
6 . 5 6 | 
ι S t a t i on 5 
' / 3 ι p c / m 
| 1 2 . 8 0 
| 14 .30 
1 0 . 8 0 
9 , 5 0 
! 5 . 2 2 
6 .30 
7 . 5 0 
7 . 5 2 
4 . 9 0 
6 . 7 0 
7 . 8 0 
5 . 8 4 
5 .40 
7 . 6 0 
9 . 1 0 
9 . 1 0 
7 . 0 0 
8 .80 ι 
7 . 5 5 
11 .10 
1 4 . 0 0 
11 .30 
7 . 6 7 
7 .80 
7 . 2 8 i 
5 . 4 3 j 
6 . 4 0 
6 .40 ] 
7 . 1 0 1 
8 . 3 5 j 
6.10 I 
ι A v e r a g e 
( v a l u e _ 
ι p c / m 
J 1 3 . 9 4 
1 5 . 3 5 
| 1 1 . 5 8 
9 . 7 5 · 
; 5 .69 
7 . 0 2 
8 . 1 1 
8 . 3 8 
5 . 5 0 
7 . 3 4 
8 . 4 4 
6 . 36 
5 . 5 2 
8 . 6 3 
9 . 8 1 
9 . 9 0 
6 .58 
9 . 5 8 : 
8 . 5 2 
1 2 , 2 5 
1 4 . 8 7 
12 ,50 
8 , 3 4 \ 
8 . 4 2 
8 . 3 2 
6 . 0 1 i 
7 . 3 6 ! 
7 . 3 2 ! 
8 . 2 0 ! 
9 . 5 4 ! 
6 . 8 0 ! 
ι P r e c i p i ­
ι t a t i o n 
ι m m 
| 4 . 6 
0 . 2 
5 2 . 6 
2 . 6 
1 6 . 8 
3 . 2 
4 1 . 2 
7 7 . 2 
0 . 2 
6 . 0 
0 . 4 
1 . 2 
0 . 4 
4 . 4 
Av. va lue 9 . 2 6 
Min. va lue 5 ,50 
Max. va lue 1 6 . 2 5 
Total p r e c i p i t . 
9 . 1 8 
5 .60 
15 .70 
9 . 0 5 
5 . 5 4 
15 .00 
8 . 8 5 
5 . 1 6 
15 .50 
8 . 1 5 
4 . 9 0 
14 .30 
8 . 9 0 
5 . 5 0 
1 5 . 3 5 
2 1 1 . 0 
.CONCENTRATIONS O F GROSS B E T A RADIOACTIVITY 










































































1 3 p c / m 
8 . 0 0 




9 . 4 5 
-





2 . 0 5 
3 . 9 5 
3 .06 
3 . 3 3 
3 . 1 4 
2 . 6 6 
3 . 4 2 
3 . 8 1 
2 . 4 5 
2 . 1 6 
2 , 6 9 
2 . 6 6 
2 . 8 8 
3 . 6 3 
1.34 
2 . 1 5 
4 . 1 6 
5 .20 
6 . 4 4 
S ta t ion 2 j 
/ 3 ! p c / m ' 
8 ,00 ; 
1 1 . 5 5 j 
13 .10 j 
12 .00 } 
12 .30 j 
9 . 6 4 ; 
6 . 7 4 j 
5 .36 ; 
6 .78 ; 
9 . 0 0 J 
7 . 20 j 
3 . 2 8 j 
2 . 1 6 ) 
3 .90 j 
3 . 1 7 \ 
3 . 3 3 j 
3 . 4 7 | 
2 . 7 2 j 
3 . 52 \ 
3 . 7 5 ] 
2 . 4 2 | 
2 . 2 8 | 
2 . 5 5 } 
2 . 5 5 j 
3 . 0 6 | 
3 . 7 3 | 
1.12 j 
2 . 2 2 j 
3 . 8 5 | 
5 . 5 2 . j 
6 , 5 2 ! ί 
S cation 3 
/ 3 p c / m 
8 . 1 5 
1 1 . 5 5 
12 .80 
1 1 . 8 5 
1 2 . 7 5 
9 . 6 0 
6 . 6 0 
5 . 3 2 
6 .48 
8 .90 
7 . 1 6 
3 . 4 0 
2 . 1 0 
4 . 0 5 
3 . 1 5 
3 . 1 5 
3 .30 
2 . 6 0 
3 . 4 6 
3 . 7 7 
-
2 . 3 2 
2 . 5 0 
2 . 5 0 
2 . 8 5 
3 . 6 0 
1.28 
2 . 0 9 
4 . 2 8 
5 . 0 0 
6 . 0 6 
S ta t ion 4 
/ 3 p c / m 
8 . 0 5 
1 0 . 9 5 
1 2 , 2 5 
12 .00 
1 3 . 0 0 
1 0 . 0 0 
6 . 6 2 
5 .17 
6 . 2 4 
8 . 3 0 
6 .90 
3 . 3 4 
2 . 0 0 
3 . 8 0 
3 , 2 6 
3 . 2 8 
3 . 2 3 










2 . 1 4 
4 . 2 2 
4 . 8 4 
6 , 4 4 
S t a t i on 5 
/ 3 p c / m 
7 . 3 6 
10 .20 
11 .70 
1 1 . 1 0 
1 1 , 6 5 
9 . 2 5 
6 . 0 8 
4 . 6 8 
6 . 0 0 
8 . 0 5 
6 . 3 6 
3 . 0 0 
1.86 
3 . 4 5 
2 . 9 3 
3 . 0 0 
3 . 1 0 
2 . 4 0 
3 . 1 7 
3 . 5 0 
2 . 0 3 
1.79 
2 . 2 7 
2 . 3 0 
2 . 3 5 
3 . 2o 
1.10 
1.84 
3 . 7 6 
4 . 4 6 
6 . 0 2 
A v e r a g e 
v a l u e 
p c / m 
7 . 9 1 
1 1 . 1 4 
1 2 . 5 9 
1 1 . 7 7 
1 2 . 4 8 
9 . 5 8 
6 . 5 1 
5 . 1 7 
6 . 3 4 
8 . 6 1 
7 . 0 4 
3 . 2 6 
2 . 0 3 
3 . 8 3 
3 . 1 1 
3 . 2 1 
3 . 2 4 
. 2 . 5 9 
3 . 3 5 
3 . 7 0 
2 . 3 0 
2 , 1 3 
2 . 5 0 
2 . 5 0 
2 . 7 8 
3 . 5 5 
1.21 
2 . 0 8 
4 . 0 5 
5 .00 
6 . 2 9 
P r e c i p i ­
ta t ion 
m m 
0 . 2 
9 . 8 
12 .2 
8 . 4 
0 . 4 
7 . 8 
16 .8 
14 .8 
4 . 6 
2 6 . 0 
1.8 
0 . 4 
0 . 2 
0 . 2 
0 . 2 
0 . 2 
O .b 
A v . va lue 
M i n . v a l u a 
M a x . va lue 






1 3 . 1 0 
5 . 4 2 
1.28 
1 2 . 8 0 
5 .96 
1.22 
1 3 . 0 0 
4 . 8 3 
1.10 . 
1 1 . 7 0 
5 . 2 2 
1 .21 
1 2 . 5 9 
10 4.6 
CONCENTRATIONS OF CROSS B E T A RADIOACTIVITY 
IN AIR A T ISPRA 
































Sta t ion 1 
/ 3 p c / m 
2 . 5 6 
1,62 
4 . 4 5 
4 . 7 2 






2 . 0 7 





4 , 0 8 
3 . 1 2 
1,96 
0 , 6 4 
0 , 9 2 





4 . 4 4 
3 ,57 
3 .40 
3 . 5 4 
Sta t ion 2 
/ 3 p c / m 
• 2 . 5 8 
1 ,55 
4 . 6 4 
4 , 6 6 
0 . 6 6 
1 . 5 5 
1 . 5 7 
1 . 4 0 
1 . 2 2 
1 . 4 6 
2 , 1 6 
2 , 66 
3 , 0 0 
3 . 0 5 
2 . 8 7 
3 , 1 7 
4 , 5 0 
3 , 0 0 
2 . 0 3 
0 , 5 2 
0 , 9 4 
0 , 8 6 
1 ,40 
1 . 7 2 
4 . 0 9 
6 . 1 4 
4 . 4 4 
3 , 5 5 
3 , 2 J 
3 , 5 7 
[ S t a t i o n 3 
! / 3 
J pc /m j 2 , 5 8 
| 1 , 4 6 
4 , 3 6 
' 4 . 2 8 
0 . 6 5 
1 . 4 2 
1 , 4 9 
1 ,26 
1 . 3 8 
1 . 4 8 
2 . 0 6 
2 , 6 6 
3 . 0 0 
3 . 0 4 
2 , 8 6 
3 . 3 1 
4 . 2 8 
2 . 8 0 
1 . 9 2 
0 . 6 0 
0 . 3 6 
0 , 7 9 
1 , 2 7 
1 ,56 
4 . 0 0 
5 , 6 8 
4 . 2 8 
3 . 4 0 
3 . 0 7 
3 . 4 6 
• S t a t i o n 4 
! / 3 : p c / m 
"I 
ι 2 . 4 2 
j 1 . 4 5 
| 4 , 5 6 
! 4 . 5 6 
1 0 . 6 0 
| 1 .49 
j 1 , 4 6 
j 1 .29 
! 1 . 2 8 
i 1 . 0 8 
i 1 . 5 1 
î 2 . 7 6 
\ 3 . 0 0 
! 2 . 8 6 
! 2 . 7 2 
ί 3 . 1 5 
! 4 , i o 
! 2 , 8 2 
! 1 , 9 4 
Ί 0 . 5 0 
ί 0 . 7 8 
! 0 . 6 8 
! 1 . 1 5 
ί 1 . 5 9 
! 3 . 8 8 
! 5 . 3 2 
i 4 . 2 4 
ί 2 , 7 3 
! 2 , 9 3 
ί 3 . 4 0 
¡ S t a t i o n 5 
' / 3 ι p c / m 
ι 
2 . Í S 
1 . 3 8 
4 . 17 
­
0 . 5 2 
1 . 1 2 
1 . 3 0 
1 . 1 2 
1 . 0 5 
1 . 2 4 
1 . 4 1 
2 . 3 4 
2 . 6 2 
2 . 4 7 
2 . 3 0 
3 . 0 0 
3 , 5 8 
2 , 3 6 
1 .68 
0 . 5 0 
0 . 6 6 
0 , 6 4 
1 ,10 
1 » 43 
3 . 8 8 , 
5 . 0 0 
3 , 5 2 j 
2 . 5 5 
2 . 5 9 
3 . 1 5 ; 
A v e r a g e 
v a l u e 
p c / m 
2 . 4 Ó 
1 , 4 9 
4 . 4 3 
4 . 5 5 
0 . 6 3 
1 .39 
1 . 4 9 
1 . 2 9 
1 ,28 
1 . 3 5 
1 . 8 4 
2 . 6 2 
2 . 9 3 
2 , 8 8 
2 , 7 2 
3 , 2 2 
4 , 1 0 
2 , 8 2 
1 .90 
0 , 5 5 
0 . 8 3 
0 , 7 6 
1 , 2 7 
1 ,59 
4 , 0 0 
5 , 6 0 
4 , 18 
3 . 1 6 
3 . 0 5 
3 , 4 2 
j P r e c i p i 
i t a t i o n 
i m m 
', 4 0 . 8 
| 3 4 . 0 
! 2 . 4 
i 4 6 . 4 
! 3 0 . 0 
i 1 8 , 8 
ί 0 . 2 
î 0 , 2 
;' 0 , 2 
! 0 , 2 
! 0 , 2 
i 0 . 4 
! 3 . 0 
¡ 1 1 . 6 
! 6 . 0 
! 0 . 2 
! 0 . 2 
: 9 , 4 
Ì 1 .2 
¡ 0 . 4 
! 0 . 4 
ί 0 . 2 
A v . va lue 2 . 6 1 
M i n , v a l u e 0 , 6 4 
M a x , va lue 5 ,90 
Tota l p r e c i p i t . 
2 ,60 
0 , 5 2 
6 . 1 4 
2 .50 






0 . 5 0 
5 ,00 
2 . 4 6 
0 . 5 5 
5 .60 
2 0 6 . 4 
CONCENTRATIONS OF GROSS BETA RADIOACTIVITY 
































J S t a t i o n 1 
! / 3 
ι p c / m 
| 3 .6Ό 
| 1 , 5 8 
] 0 . 1 4 
| 0 . 7 0 
| 2 . 4 6 
[ l . o o 
! 0 . 3 8 
2 . 1 4 
3 . 3 2 
2 . 9 0 
2 . 2 8 
2 . 1 4 
2 . 5 0 
2 . 5 7 
3 . 9 4 
4 . 8 0 
3 . 7 6 
2 . 9 0 
3 . 6 7 
3 . 4 2 
2 . 6 8 
2 0 5 4 
2 . 5 5 
2 . 6 4 1 
3 . 0 7 ! 
1 . 4 1 j 
1 , 8 4 ¡ 
1 . 6 6 | 
1 . 9 5 ! 
1 . 6 8 1 
0 . 6 2 ! 
J S t a t i o n 2 
' / 3 ι p c / m 
| 3 . 6 4 
j 1 , 4 8 
| 0 , 1 4 
| 0 . 7 4 
| 2 , 5 0 
| 1 . 0 6 
! 0 . 4 0 
| 2 . 1 6 
! 3 . 1 4 
! 2 . 7 6 
2 , 3 6 
! 2 . 2 6 
2 , 3 4 
2 . 7 4 
3 . 7 6 
4 . 7 4 
3 . 6 2 
2 . 7 6 
3 . 8 6 
3 . 5 0 
2 . 3 2 
2 , 6 0 
2 . 3 7 
2 . 5 6 
3 . 4 2 ! 
1 . 4 3 ! 
1 . 7 8 ] 
1 , 4 0 ! 
1 . 80 ¡ 
1 . 4 7 j 
0 . 5 7 ', 
I N A I R A T I S P R A 
O C T O B E R 1 9 6 3 
J S t a t i o n 3 
' / 3 ι p c / m 
j 3 . 3 1 
] 1 . 4 2 
j 0 . 1 2 
| 0 , 7 4 
| 2 . 5 6 
| 1 . 1 2 
! 0 . 3 8 
2 . 1 1 
! 3 . 2 2 
\ 2 . 6 8 
2 . 3 2 
; 2 . 1 8 
2 . 3 2 
2 , 5 5 
3 . 5 2 
4 . 3 6 
3 . 4 3 
2 . 9 0 
3 . 5 4 
3 , 2 0 
2 . 4 3 
2 . 5 7 
2 „ 3 3 ! 
2 . 7 3 
3 . 1 2 1 
1 . 3 9 ! 
1 . 9 3 j 
1 . 5 6 ! 
2 . 0 0 ! 
1 . 6 0 ί 
0 . 6 0 ί 
i S t a l 





i 2< °' 
0c 
























: i o n 4 
/ ™ 3 
, 8 6 
, 2 0 
, 1 4 







J S t a t i o n 5 
! / 3 ι p c / m 
| 3*. 22 
¡ 1 . 2 8 
| 0 , 1 3 
| 0 , 5 8 
| 2 . 0 0 
0 , 9 0 
| 0 , 2 2 
' 1 . 9 4 
| 2 . 8 2 
2 , 1 4 
1 . 7 8 
2 . 0 0 
2 , 0 0 
2 , 2 4 
3 . 0 4 
3 . 6 2 
2 . 7 4 
2 . 0 0 
3 . 0 2 
2 . 1 7 i 
1 . 5 6 : 
1 , 3 1 ! 
1 . 4 7 ! 
2 . 1 7 ! 
2 . 7 5 ! 
1 .00 ! 
1 . 3 6 ! 
0 . 9 7 ! 
1 . 1 0 ί 
0 . 7 4 ! 
0 . 6 1 ! 
¡ A v e r a g e 
i v a l u e 
ι p c / m 
¡ 3 . 3 2 
j 1 . 3 9 
} 0 . 1 3 
j 0 . 6 8 
| 2 . 3 9 
j 0 . 9 8 
! 0 , 3 2 
1 2 . 0 7 
3 . 1 2 
2 . 4 3 
2 , 1 8 
2 , 1 4 
2 , 2 9 
2 . 5 2 
3 , 5 6 
4 , 3 8 
3 , 3 8 
2 . 6 4 
3 . 5 2 
3 . 0 7 
2 . 2 4 
2 , 2 5 I 
2 . 1 8 ! 
2 . 5 2 ! 
3 . 0 9 | 
1 . 3 0 ! 
1 . 7 2 j 
1 . 3 9 ! 
1 . 7 1 ! 
1 . 3 7 ί 
0 . 6 0 î 
{ P r e c i p i 
j t a t i o n 
ι m m 
4_ 
j 4 9 , 8 
| 1 6 . 4 
| 0 . 4 
| 1 . 2 
0 . 4 
0 . 2 
0 . 2 
0 . 2 
0 . 2 
0 . 4 
0 . 2 
0 . 4 
0 . 4 
0 . 2 
0 . 2 
0 . 4 
0 . 2 
0 . 4 
0 , 2 
0 , 2 
0 . 2 
2 7 . 2 
A v . 
M i n . 
M a x . 
T o t a l 
v a l u e 
v a l u e 
v a l u e 
p r e c i p i t . 
2 . 3 4 
0 . 1 4 

















CONCENTRATIONS OF GROSS B E T A RADIOACTIVITY 


































S t a t i on 1 J 
/ 3 ! p c / m 
0 . 0 3 ! 
0 , 4 4 1 
0 . 0 7 ! 
0 . 1 6 ! 
0 . 4 4 ! 
0 . 5 3 i 




0 . 2 0 ! 
0 , 6 4 ¡ 
1,65 ! 
1 .53 
0 . 7 3 
0 . 1 4 
1,90 
2 . 1 6 






¡ 0 . 3 6 
¡ 0 . 5 6 
! 2 , 7 5 
J 0 , 8 2 
j 0 . 5 2 
| 0 . 3 9 
1 
Sta t ion 2 ¡ 
/ 3 ! p c / m 
0 . 0 3 ! 
0 , 4 5 ! 
0 . 0 7 ί 
0 . 1 3 ! 
0 . 4 4 ! 
0 . 5 2 ! 




0 , 0 7 
0 , 5 3 
1.48 
1.47 
0 . 6 6 
0 , 1 4 
1,85 
2 . 2 9 






! 0 , 2 6 
ί 0 , 6 4 
2 , 7 3 
I 0 . 8 1 
j 0 . 5 5 
¡ 0 , 3 9 
j 
Sta t ion 3 J £ 
/ 3 ΐ p c / m 
0 , 0 4 ί 
0 . 3 8 ! 
0 . 0 6 ! 
0 , 1 5 ! 
0 , 3 9 ¡ 
0 , 4 7 ¡ 
0 , 4 7 ! 
1.21 j 
2 . 6 8 ί 
1,12 ! 
0 ,07 î 
0 . 5 2 ! 
1,56 ,' 
1,42 i 
0 , 68 ! 
0 . 1 7 ί 
1 , 86 ¡ 
2 . 1 2 i 
! 2 . 3 2 ¡ 
ί 1.91 ! 
! 1.12 ! 
! 1,28 ! 
! 1,43 ! 
! 1,36 ! 
I 0 ,29 ! 
I 0 . 6 7 ! 
J 2 . 5 2 ¡ 
! 0 . 7 8 ¡ 
J 0 . 5 6 j 
{ 0 . 3 8 ', 
S ta t ion 4 | 
/ 3 ί 











0 , 0 2 
0 . 2 5 
1,03 
2 , 0 0 
0 ,70 
0 , 1 4 
1,66 
! 2 ,00 
! 2 , 1 6 
i 1.74 
 1.08 
; L I O 
¡ 1.86 
1.21 
¡ 0 , 2 9 
¡ 0 . 5 1 
2 , 4 3 
i 0 .78 
i 0 , 5 5 
! 0 . 3 1 
S ta t ion 5 
/ 3 p c / m 
0 . 0 3 
0 . 3 9 
0 . 0 8 
0 . 1 3 
0 . 3 6 
0 . 4 0 




0 . 0 6 
0 . 3 8 
1.46 
1.46 
0 . 6 8 
0 . 1 6 
1.75 
2 , 0 5 






! 0 . 3 4 
i 0 . 6 3 
! 2 . 5 7 
i 0 . 7 9 
J 0 , 5 4 
! 0 . 3 4 
¡ A v e r a g e } 
J v a l u e - J 
] p c / m | 
ί 0 , 0 3 ! 
ί 0 , 4 1 î 
! 0 . 0 7 ! 
î 0 . 1 4 ! 
! o . 4 0 ! 
! 0 , 4 8 î 
! 0 . 5 1 ! 
ί 1.21 ¡ 
! 1 .74 ! 
! 1.13 ! 
! 0 , 0 8 ; 
î 0 . 4 6 
ί 1.43 -
! 1.57 
ί 0 . 6 9 
! 0 . 1 5 
i 1,80 
ί 2 . 1 2 






î 0 , 30 
', 0 , 6 0 
! 2 , 6 0 
! 0 . 7 9 
J 0 , 5 4 
! 0 , 3 6 
P r e c i p i -
t a t ion 
m m 
4 7 . 4 
1 4 . 8 
3 6 . 4 
5 2 . 2 
7 8 . 4 
3 7 . 4 
1 1 . 2 
0 . 2 
5 .2 
2 . 8 
2 . 6 
0 . 2 
14 .0 
1 7 . 8 
0 . 4 
! 2 1 . 4 
,' 1 2 , 8 
! 1 1 . 8 
! 4 , 0 
Av. va lue 
Min. v a l u e 
Max, va lue 
Tota l p r e c i p i t . 
1.00 
0 . 0 3 
2 . 7 5 
0 . 9 8 
0 . 0 3 
2 , 7 3 
_x_ 
1.00 
0 , 0 4 
2 . 5 2 
1,10 
0 . 0 2 
2 , 4 3 
0 . 9 2 







































A v . va lue 
M i n . va lue 
M a x . v a l u e 
To ta l p r e c i p i t 
i S ta t ion 1 
i / 3 j p c / m 
J 0 . 5 6 
j 1.15 
j 0 . 6 4 
| 0 . 0 5 
| 0 . 2 4 
j 0 . 8 4 
| 1.46 
¡ 1 .54 
| 2 . 4 2 
3 . 4 8 
| 4 . 0 8 







2 . 2 4 
2 . 5 8 
1.93 ] 
1.56 · | 
1.39 j 
1,46 ] 
0 . 90 | 
0 . 5 0 | 
0 . 6 6 | 
1.26 | 
2„09 | 
2 . 1 6 | 
2 . 4 8 ï 
1.62 
0 . 0 5 
4 . 0 8 
0 
1 S ta t ion 2 
ί / 3 
, p c / m 
| 0 . 5 0 
j 1.07 
J 0 . 5 4 
| 0 . 0 1 
■ 0 . 2 0 
J 0 . 9 0 
j 1 .43 
| 1 .52 
2 . 7 7 
3 . 4 2 
! 3 . 9 5 














0 . 5 4 j 
0 . 6 2 ί 
1.23 | 
2 . 1 4 j 
2 . 0 8 ί 
2 . 3 0 | 
1.58 
0 . 0 1 
3 . 9 5 
IN AIR A T ISPRA 
D E C E M B E R 1963 
J S ta t ion 3 
! / 3 ! p c / m 
| 0 . 4 6 
j 1,15 
• 0 . 4 6 
J 
j 0 , 2 0 
j 0 . 8 3 
| 1.50 
| 1.60 
| 2 . 6 0 
| 3 . 4 2 
3 .90 




2 . 4 8 
1.18 
1.77 
2 . 1 2 





0 . 9 3 ] 
0 . 5 0 ! 
0 . 6 2 ! 
1 .24 ! 
2 . 0 8 i 
2 . 1 6 j 




1 S ta t ion 4 
ί / 3 j p c / m 
| 0 . 2 9 
j 1.09 
| 0 . 5 6 
J 
j 0 . 2 6 
J ° ° 7 6 
| 1,27 
j 1.82 
ί 2 ° 4 8 
¡' 3 . 4 0 
| 3 . 8 2 
2 . 3 8 
1.16 
0 ,97 . , 
1.00 
2 . 4 9 
0 . 9 3 
1.36 
1.97 





0 . 8 0 ί 
0 . 5 0 ¡ 






0 . 2 6 
3 .82 
I S ta t ion 5 
ί / 3 ¡ p c / m 
j 0 . 3 2 
j 1 .04 
| 0 . 6 2 
' 
| 0 . 2 6 
! ° ° 8 3 
| 1 ,45 
| 1 ο 49 
; 2 . 5 0 
| 3 . 50 
| 3 . 9 5 
2 . 9 0 
1.55 
0 . 9 7 
1.24 









0 . 9 3 ] 
0 . 5 0 ί 
0 , 5 7 ! 
1.07 ' 
1,94 ! 
2 . 1 0 ! 
2 .10 i 
1.57 
0 . 2 6 
3 . 9 5 
I A v e r a g e 
¡ va lue -
J p c / m 
I ° ° 4 2 
; 1.10 
j 0 . 5 6 
J 0 . 0 3 
j 0 . 2 3 
j 0 . 8 3 
! l o 4 2 
| 1.59 
j 2 . 5 5 
1 3 · 4 4 
| 3 . 9 4 
2 . 8 6 
1.54 
0 . 9 8 
1 .32 
2 . 3 2 
1.29 
1.71 
2 . 0 0 ! 





0 . 9 2 j 
0 . 5 0 ί 
0 . 5 9 | 
1.17 i 
1.98 ! 
2 . 0 7 ! 
2 . 2 1 i 
1.55 
0 . 0 3 
3 . 9 4 
1 P r e c i p : 
{ t a t ion 
{ m m 
j 16 .4 
j 2 4 . é 










F e b r u a r y 
March 










8 . 7 
7 . 6 
8 . 1 
7 . 3 
8 . 2 
7 . 1 
8 .9 
5 . 2 
2 . 5 
2 , 2 
! 0.96 
¡ 1.5 









































Zr + Nb7 
n 141 Ce 
. . . 
2 .9 { 0 .65 
3 . 2 
3 . ò 
3 . 4 
3 . 6 
3 . 0 












































; _ 106 Ru 













u. = Undetectable. 
GROSS B E T A RADIOACTIVITY, S T R O N T I U M ­ 9 0 , CESIUM­137 IN F A L L O U T 
1963 
Month 
40 G r o s s b e t a K equ iva l en t 
m c / K m ZR m c / K m 2~(^χΓ pc ft 
S t r o n t i u m ­ 9 0 
m c / K m ' p c / 1 
C e s i u m ­ 1 3 7 
m c / K m p c / 1 
P r e c i p i t a t i o n 
m m 
D a y s wi th 
p r e c i p i t a t i o n 
J a n u a r y 
F e b r u a r y 
M a r c h 
A p r i l 
M a y 
J u n e 
J u l y 
A u g u s t 
S e p t e m b e r 
O c t o b e r 
N o v e m b e r 



























1 4 2 0 
1 620 
2 470 
1 4 5 0 
1 4 7 0 















4 . 1 










7 . 2 
1 1 . 1 













6 . 8 
1 0 . 2 
2 8 . 5 
4 2 . 5 
7 0 . 6 
55.9 






























T o t a l ί \ 45.65 i J 74.75 i 1 9 4 1 . 0 
(χ) = V a l u e s in t h i s c o l u m n a r e e x t r a p o l a t e d to l a s t day of c o l l e c t i o n m o n t h 0 
(xx) = V a l u e s in t h i s c o l u m n a r e e x t r a p o l a t e d to m i d p o i n t of nex t m o n t h 0 




































































































































i = Values a r e extrapolated to las t day of collection monthc 
u. = Undetect.in e . 
= Measurement not pe r fo rmed . 
S T R O N T I U M » 9 0 , S T R O N T I U M - 8 9 AND CESIUM-137 
S a m p l i n g 
s i t e 
B a r z a 
I s p r a 
B r e b b i a 
O s m a t e 
M o n v a l l e 
Ta ino 
R o c c o l o 
B a r z a 
B r e b b i a 
I s p r a 
M o n v a l l e 
O s m a t e j 
T a i n o ! 
R o c c o l o ι 
ι S a m p l i n g 
da te 
t 
2 0 - 5 
2 0 - 5 
2 0 - 5 
2 0 - 5 
2 0 - 5 
2 0 - 5 
2 0 - 5 
2 0 - 6 
2 0 - 6 
2 0 - 6 
2 0 - 6 
2 0 - 6 
2 0 - 6 
2 0 - 6 ! 
1 R ( i i ) 
4 . 6 8 
6 . 2 2 
! 3 . 1 4 
4 . 6 6 
5 . 1 7 
4 . 9 4 
5 . 2 6 
7 . 6 6 
7 . 6 0 
6 . 6 2 
6 . 5 0 
6 . 4 2 
7 . 8 0 
5 . 7 2 
(±) IN HERBAGE K ' 
ι S r 













4 . 8 
26 
1963 
c 90 S r 
, P c / g 
6 . 5 
S . 4 
3 . 8 
6 . 1 
5 . 1 
3 . 4 
2 . 8 
4 . 1 , 
6 . 7 
2 . 5 
5 , 3 
2 . 6 
1.5 
7 . 4 
Ca 
m g / g 
1 6 . 7 
1 4 . 1 
4 . 6 
3 .9 
9 . 9 
1 1 . 9 
9 . 3 
14 .8 
1 3 . 0 
1 0 . 6 
1 1 . 4 
8 .8 
8 . 3 
1 1 . 7 
e 90 ! 















„ 137 Cs 
P c / g 
4 . 8 
7 . 6 
4 . 3 
4 . 9 
6 .6 
3 . 8 
5 . 5 
3 . 1 
4 . 5 
9 . 8 
5 .6 
4 . 5 
5 .8 
5 . 5 
i K ! 
j m g / g ! 
î 2 8 . 0 ! 
ί 3 6 . 5 
\ 3 0 . 0 
j 3 1 . 0 
i 2 4 , 3 
J 2 8 . 5 
; 3 8 . 0 
j 2 4 . 4 
j 4 0 . 0 
| 2 8 . 0 
i 3 1 . 5 
! 3 4 . 0 
j 3 1 . 2 
■ 2 9 . 5 
­
„ 137 Cs 















( i ) = V a l u e s a r e g iven p e r we igh t u n i t y of d r y m a t t e r , 
(±±) ­ Weigh t r a t i o of f r e s h m a t t e r to d r y m a t t e r . 
S T R O N T I U M - 9 0 , S T R O N T I U M Q 8 9 AND C E S I U M - 1 3 7 
(±) IN HER BAGE v ' 
1963 
1 
S a m p l i n g 
s i t e 
B a r z a 
B r e b b i a 
I s p r a 
M o n v a l l e 
O s m a t e 
Ta ino 
R o c c o l o 
R o c c o l o 
B r e b b i a 
B a r z a 
I s p r a 
O s m a t e 
S a m p l i n g 
da te 
2 9 - 7 
2 9 - 7 
2 9 - 7 
2 9 - 7 
2 9 - 7 
2 9 - 7 
3 1 - 7 
2 0 - 8 
2 0 - 8 
ι 2 0 - 8 
2 0 - 8 
j 2 0 - 8 
i 
R<**> 
4 . 8 4 
5 . 2 2 
4 , 4 4 
4 . 4 0 
4 . 3 0 
4 . 9 7 
4 . 7 6 
4 . 3 0 
5 . 5 3 
4 . 7 5 
; 5 . 7 3 
6 . 2 0 
Q 8 9 S r 
p c / g 
2 2 . 4 ' 
1 9 . 5 
1 9 . 4 
2 8 . 2 
2 6 . 1 
2 1 . 6 
2 8 . 4 
2 3 . 0 
7 . 5 
1 1 . 8 
1 1 . 1 
1 2 . 4 
e 90 S r 
p c / g 
1 1 . 5 
1 0 . 0 
1 0 . 1 
1 1 . 1 
1 2 . 6 
1 0 . 3 
, 1 3 . 3 
1 3 . 5 
5 .8 
7 . 8 
7 . 4 
6 . 9 
Ca 
m g / g 
1 5 . 2 
1 7 . 3 
1 2 . 5 
1 4 . 2 
1 2 . 0 
1 4 . 7 
1 7 . 8 
1 6 . 9 
1 2 . 8 
1 0 . 0 
9 . 5 
1 1 . 5 
Q 90 S r 













ï „ 137 ! Cs 
! P c / g 
, 7 . 8 
j 6 . 5 
9 . 7 
9 . 1 
, 6 . 7 ' 
i 7 . 3 
6 . 6 ' 
6 . 7 
5 . 5 
4 . 7 
8 . 0 
5 .6 
Κ 
m g / g 
2 2 . 0 
3 3 . 5 
2 0 . 8 
1 5 . 8 
2 9 . 0 
2 5 . 0 
2 5 . 0 
2 4 . 5 
3 2 . 0 
3 5 . 0 
3 3 . 0 
3 0 . 0 
S „ 137 ! Cs 













( i ) = V a l u e s a r e g iven p e r weigh t un i ty of d r y m a t t e r , 
( i t ) = Weight r a t i o of f r e s h m a t t e r to d r y m a t t e r . 
STRONTIUM-90, STRONTIUM-89 AND CESIUM-137 

















































Q 8 9 Sr 
Pc /g 
6 . 8 
3 . 8 
2 . 6 
8 . 9 
9 . 4 
3 . 2 
8 . 0 
1.9 
2 . 3 
2 . 6 
3 . 7 
3 . 2 
1.8 
7 . 5 
S r 9 0 
pc /g 
8 . 7 
3 . 9 
3 . 6 
7 . 1 
8 . 5 
3 . 1 
7 . 7 
2 . 1 
4 . 0 
3 . 6 
5 . 7 
3 . 9 
2 . 9 
9 . 7 
Ca 
m g / g 
14.0 
10.0 
9 . 9 
10.8 
12.5 
9 . 3 
15.0 
7 . 6 
12.8 
6 . 5 
14.0 
10 .4 
8 . 5 
16 .4 
c 90 ¡ Sr 















„ 137 : Cs 
pc /g ; 
4 . 5 ! 
4 . 0 
7 . 8 
6 .0 
5 . 7 
3 . 5 
8 . 0 
2 . 1 
2 . 5 
; 3 .1 
12.5 
4 . 2 
1 4.0 
5 . 3 
K 













| 27 .5 
! 23.0 
















(±) = Values a r e given p e r weight unity of dry m a t t e r , 
(±i) = Weight ra t io of f resh m a t t e r to dry m a t t e r . 






F e b r u a r y 
March 























S r ? 0 



























S r 9 0 










































„ 137 Cs 













90 : pc Sr / g Ca 
! Γ· 1 3 7 / ττ 













(i) = Values in this column a r e extrapolated to midpoint of sampling month . 
­ = Measuremen t not pe r fo rmed . 
S T R O N T I U M ­ 9 0 , S T R O N T I U M ­ 8 9 AND CESIUM­137 IN MILK ­ B R E B B I A 
1963 
Mon th 
J a n u a r y 
F e b r u a r y 
M a r c h 
A p r i l 
M a y 
J u n e 
J u l y 
A u g u s t 
S e p t e m b e r 
O c t o b e r ¡ 
N o v e m b e r 
D e c e m b e r j 













! Q 90 














: g / i 












Q 90 S r 













n 137 Cs 


























! 1 .60 
n 137 j Cs ] 













c 90 , _ pc S r / g Ca 
n 1 3 7 / ττ pc Cs / g K 
0 , 1 6 9 
0 . 1 4 7 
0 . 1 1 8 
0 . 1 4 1 
0 . 1 6 5 
0 . 1 9 6 
0 . 2 6 8 
0 . 2 1 9 
0 . 2 3 3 
0 . 1 8 0 
; 0 . 2 0 0 
| 0 . 1 7 4 
( i ) ­ V a l u e s in t h i s c o l u m n a r e e x t r a p o l a t e d to m i d p o i n t of s a m p l i n g m o n t h c 
S T R O N T I U M - 9 0 , S T R O N T I U M - 8 9 AND CESIUM-137 IN MILK - ISPRA 
1963 
Month 
J a n u a r y 
F e b r u a r y 
Ma r c h 
A p r i l 
M a y 
J u n e 
J u l y 
A u g u s t 
S e p t e m b e r 
O c t o b e r 
N o v e m b e r 
D e c e m b e r 
j S 
; F 
89 j c 90 
c/1 ( i ) | p c / 1 








































i ς 90 
! S r 
















ί δ 1 
j 87 
I 
! 7 5 
! 7 5 
; 88 
„ 137 Cs 















! g / i 
j 1 .35 
! ! » 4 7 
! 1.49 









j C s 1 3 7 







j 500 j 
| 400 
! 420 ! 
! 3 δ 0 \ 
j 370 j 
¡ 460 | 
e 90 , _p_c S r / g Ca 
„ " l 3 7 , " ' " pc Cs / g K 
1_ '. 
0 . 109 
0 . 1 1 0 
0 . 1 0 0 
0 . 0 9 5 
0 . 1 7 5 
0 . 152 
0 . 2 1 6 
0 . 2 0 2 
0 , 2 0 7 
0 . 1 9 7 
0 . 2 0 3 
0 . 1 9 1 
(±) - V a l u e s in th i s c o l u m n a r e e x t r a p o l a t e d to m i a p o i n t of s a m p l i n g m o n t h , 
S T R O N T I U M - 9 0 , S T R O N T I U M - 8 9 AND CESIUM-137 IN MILK - OSMATE 
1963 
Month 
J a n u a r y 
F e b r u a r y 
M a r c h 
A p r i l 
M a y 
J u n e 
J u l y 
A u g u s t 
S e p t e m b e r 
O c t o b e r 
N o v e m b e r 
D e c e m b e r ¡ 
| S r ( i ) 













! e 90 S r 
; p c / i 

























0 . 9 5 
e 90 S r 









































„ 137 j Cs ; 













pc S r / g Ca 
r­ 1 3 7 / pc Cs / g Κ 
0 . 1 3 7 
0 . 1 3 3 
0 . 1 3 0 
0 . 1 1 4 
0 . 1 8 1 
0 . 2 2 7 
0 . 2 8 1 
0 . 3 4 4 
0 . 3 1 7 
ί 0 . 2 9 4 
! 0 . 4 0 0 
¡ 0 . 3 1 7 
(±) = V a l u e s in t h i s c o l u m n a r e e x t r a p o l a t e d to m i d p o i n t of s a m p l i n g month« 
- = M e a s u r e m e n t no t p e r f o r m e d . 
STRONTIUM­90, STRONTIUM­89 AND CESIUM­137 IN MILK ­ MILANO 
1963 
Month 
J a n u a r y 
F e b r u a r y 
M a r c h 
A p r i l 
M a y 
J u n e 
J u l y 
A u g u s t 
S e p t e m b e r 
O c t o b e r 
N o v e m b e r 
D e c e m b e r 





1 3 0 







Q 90 ! 
Sr ι 
P c / l 
9 . 2 
























! 1 .18 




p c / g Ca 
7 . 4 
7 . 3 











r i 3 7 Cs 




























n 137 Cs 















Q 90 , r S r / g Ca 
r Ι 3 7 / V Cs / g Κ 
0 . 1 6 8 
0 . 162 
0 , 1 6 2 
0 . 1 6 4 
0 . 1 9 1 
0 . 1 8 4 
0 . 2 4 4 
0 . 2 7 9 
0 . 2 6 9 
0 . 3 0 9 
0 . 3 1 7 
0 . 3 0 8 
(i) = Values in this column a r e extrapolated to midpoint of sampling month. 
ST_R02iTIUM­_9pj_§TRONjriJLTM­J5_9^J>ID_CE_S^^ _­ _ VARESE. 
1963 
Month 
J a n u a r y 
F e b r u a r y 
M a r c h 
A p r i l 
M a y 
J u n e 
Ju ly 
Aus; us i 
S e p t e n i b e r 
O c t o b e r 
N o v e m b e r 














































! c 90 ; 




























c 90 i o r 
! p c / g Ca ¡ 
! ! 
I 1 
! 14 I 
: ι 
1 14 j 
: ι 
! 13 ! 
ί 13 ; 
I ! 
ί 29 j 
: · 
j 40 j 
1 45 ! 
! 5 ° ! 
i á 4 1 
] ; i 37 ! 
! 5 i ; 
! 47 1 
! i 
r 1 3 7 
Cs 












3 2 0 
1 
Κ ί 
g / i ■ 
I » 













­ 137 Cs 













! Q 90 , 
ι _pc Sr / g Ca 
! "~ 1 3 7 / 
. pc c s / g Κ 
¡ 0 . 1 7 1 
! 0 . 1 5 9 
j 0 . 1 8 0 
: 0 , 1 5 3 
! 0 . 2 2 3 
j 0 . 2 3 5 
! 0 . 2 6 5 
■ 0 , 2 5 0 
ί 0 . 2 7 8 
j 0 . 2 8 5 
\ 0 . 2 8 3 
; 0 . 2 7 6 
(±) - V a l u e s in this column a r e extrapolated to midpoint of sampling month« 
STRONTIUM­90 AND CESIUM­137 IN CHEESE 
1963 
Quality and origin 
Caciotta toscana (Toscana) 
Bel P a e s e (Lombardia) 




Caciotta toscana (Toscana) 
Bel P a e s e (Lombardia) 
Fontina V, d'Aosta (Piemonte) 
Grana (Emilia) 
Caciotta romana (Lazio) 
Gruviera (Switzerland) 
Olandese (Holland) 
! Sampling ! 
| date ! 
i Luglio ! 
1 >^> ι 
1 î 













i ' i 
1 
! 

















j 9 .6 
; 3.9 
| 9 .4 
| 8.8 
j 9 .7 
• 8.6 
j 7.6 
I 6 . 2 
j 7.7 
| 10.9 
; l o . o 
j 11.1 
j 8.6 
Q 90 Sr 

































„ 137 Cs 








= Measurement not per formed, 
GEOGRAPHIC COORDINATES O F W A T E R SAMPLING P O I N T S 










Ρ Ι Ο 
Ρ 1 1 
Ρ 1 2 
Ρ 1 3 
Ρ14 
Ρ 1 5 
Ρ 1 6 
Ρ 1 7 
Ρ 1 8 
Ρ 19 
Ρ 2 0 
Ρ 2 1 
Ρ 22 
Ρ 2 3 
L a g o M a g g i o r e C e n t r o 
L a g o M a g g i o r e Z e n n a 
L a g o M a g g i o r e S a s s o G a l l e t t o 
L a g o M a g g i o r e L a v e n o 
L a g o M a g g i o r e I s p r a 
L a g o M a g g i o r e S e s t o Ca lende 
L a g o M a g g i o r e F o c e Acque N e r e 
L a g o M a g g i o r e R a n c o 
L a g o M a g g i o r e B a v e n o 
L a g o di Mona te 
L a g o di V a r e s e 
L a g o di C o m a b b i o 
Acque N e r e I 
Acque N e r e 2 
F i u m e T r e s a 
F i u m e B o e s i o 
F i u m e T o c e ι 
Nove l l ino ι 
C a s c i n a Vic ina ι 
C a s c i n a C a s e l l o ι 
C a s c i n a G a b r i e l l a ι 
F o n t a n o n e 1 
R o c c o l o ι 
! L a t i t u d e Ν 
¡' 45° 54 















45° 55 ' 
45° 4 9 ' 
45° 4 8 ' 
45° 4 8 ' 
45° 4 8 ' 
45° 4 8 ' 
45° 4 8 ' 
' 2 6 " 
1 00" 
' 4 0 " 
1 2 6 " 
' 5 0 " 
' 2 2 " 
1 3 3 " 
0 6 " 
3 0 " 
07"^ 
0 0 " 
4 8 " 
3 0 " 
50" 
4 0 " 
2 0 " 
5 8 " ί 
00" ! 
3 5 " | 
4 0 " | 
10" | 
06" i 
1 1 " ! 
i 
Ì Long i tude E 
i (Greenwich ) 
! 8° 34 ' 3 1 " 
| 8° 4 4 ' 10" 
8° 37 ' 5 3 " 
! 8° 37 ' 0 0 " 
8° 36 ' 2 5 " 
8° 37 ' 3 6 " 
8 o 3 7 , 2 3 , , 
8° 3 3 ' 0 8 " 
8° 30 ' 3 0 " 
8° 38 ' 5 5 " 
8° 4 3 ' 0 8 " 
8° 4 1 ' 3 8 " 
8° 37 ' 2 3 " 
8° 38 ' 2 8 " 
8° 4 4 ' 0 0 " ι 
8° 37 ' 3 0 " 
8° 29* 3 9 " ! 
8° 37 ' 2 5 " ! 
8° 37 ' 1 3 " ! 
8° 37 ' 10" ! 
8° 36 ' 3 0 " ! 
8° 37 ' 4 0 " ! 
8° 37 ' 3 6 " ! i 
! A l t i t u d e 















































P o r t o I spra 
Ses to Calende 














J a n . 
8 .1 
4 . 8 
4 . 7 
ó.8 
6 . 8 
8 . 2 
7 . 3 
8 . 6 
7 . 4 
! 7 .1 
i 7 .2 
! 3 . 4 
! 7 .1 
6 .7 
L 
F e b . 
4 .5 
3 . 0 
3 . 8 
4 . 3 
4 . 3 
5 . 2 
3 . 6 
4 . 6 
4 . 5 
3 . 3 
! 4 . 3 
, 4 . 5 
6 . 6 
4 . 3 
M a r . 
4 . 4 
4 . 2 
3 . 4 
3 . 7 
3 . 6 
3 . 4 
2 . 9 
6 . 5 
4 . 9 
6 . 7 
4 . 0 
, 3 .5 
5 . 2 
4 . 3 
A p r . 
18 
12 









9 . 5 
13 
17 .4 
M a y 
17 
13 


























2 2 . 
7 
0 




























































8 . 4 














7 . 8 




8 . 2 




2 . 8 
11 
7 . 5 
8 . 9 
6 .4 ' 
4.9 , 
5 . 0 
7 . 9 
7 . 6 
Yearly 
a v e r a g e 
16.5 
9 . 6 









7 . 1 
20.3 
BETA RADIOACTIVITY SUBTRACTED POTASSIUM-40 IN LAKES, STREAMS AND WELL.S 
NEAR TO THE ISPRA ESTABLISHMENT p c / l 
1963 
Sampling point 
P I O 
P i l 
? 1 2 
P 1 3 
P 1 4 
P 1 5 
P16 
P 1 7 
P 1 8 
P 1 9 
P 2 0 
P 2 1 
P 2 2 
Lago di Monate 
Lago di Va re se 
Lago di Comabbio 
F iume Acque Nere 
F iume Acque Nere 
F iume Tre sa 
F iume Boesio 
F iume Toce 
F iume Novellino 
1 
2 
Pozzo Cascina Vicina 
Pozzo Cascina Cas 
Pozzo Casc ina Gab 
elio 
r i e l l a 







7 . 0 
11 
6 . 2 
5 . 8 
7 . 6 
4 . 4 
2 . 2 
3 . 2 





4 . 7 
5 . 4 
0 . 6 
5 . 5 
76 
5 . 9 
3 . 6 
2 . 9 






5 . 3 
33 
5 . 6 
6 . 6 
8 . 1 
0 . 2 
5 . 3 
1.8 









9 . 9 
11 
5 . 5 
4 . 5 
0 . 5 
2 . 9 



























9 . 6 
17 
14 
4 . 2 
4 . 8 












































8 . 4 
12 
13 
4 . 5 
3 . 0 








2 . 5 
3 . 6 
4 . 8 
7 . 2 
1.6 









3 . 9 
5 . 4 
9 . 5 
17 
5 . 4 
0 . 9 









3 . 4 
4 . 2 
8 . 0 
0 . 1 




4 9 . 4 









3 . 7 
2 . 3 
! 2 .6 
P23 Acqua Potabi le Roccolo j 8 .1 j 3 .0 I 4 . 1 ¡ 4 . 1 I 5 .5 I 6 .6 I 6.2 
I I I I 
I 5.9 1 4 . 0 t 3 .8 I 4 . 2 I 2 .8 
I 
I 4 . 8 
STRONTIUM-90 AND CESIUM-137 IN LAKE WATERS 
1963 



























2 1 - 3 
28- 6 





Ι 2 9 " η 
S r 9 0 
Pc/1 
0 . 5 
1.2 
2 . 0 
1.3 
2. 0 
4 . 4 
6 . 9 
5 . 6 
3 . 2 
5 .7 
8 . 6 
7 . 8 
2 . 0 
4 . 3 
7 . 3 
! 4 · 9 
Ca 

















S r 9 0 


















„ 137 Cs 
pc /1 





2 . 8 
4 . 8 
2 . 7 
1.9 
4 . 2 
2 . 6 
1.8 
1.3 
2 . 6 
2 . 5 
1.5 
κ 














































CONCENTRATIONS OF RADIONUCLIDES IN LAKE WATERS 
1963 
pc/1 
N a m e of the l a k e 
















¡ S a m p l i n g 
¡ da te 
I 2 2 - 3 
! 2 6 - 6 
1 1 - 9 
! 2 9 - 1 1 
2 6 - 3 
10- 6 
16 - 9 
2 8 - 1 1 
2 1 - 3 
2 8 - 6 
3 - 9 
2 8 - 1 1 
2 5 - 3 
12 - 6 
5 - 9 
2 9 - 1 1 
1 95 95 
[ Zry -1- Ntr 




6 . 0 
19 








4 . 7 
1 .8 
, « 1 0 3 Ru 
0 . 5 
0 . 5 




0 . 4 
u„ 
3 . 8 
2 . 6 
0 . 2 
u . 
2 . 7 
2 . 4 
0 . 3 
u . 
T , 1 0 6 
Ru 
1 .0 
5 . 2 
8 . 3 
4 . 0 












n 141 Ce 
O · 1 
0 . 1 
0 . 1 
u . 
0 . 2 
0 . 3 
0 . 1 
u . 
2 , 3 
0 , 4 
0. 1 
u . 
0 . 7 




0 . 3 ; 
2 . 1 
3 . 2 
1. 1 
0 . 7 
6 . 0 
3 . 0 
2, 1 
7 . 3 
8 , 0 
5 , 9 
3 . 8 
2 . 2 
11 
4 , 2 
2 , 3 
54 ! 
Mn ¡ 
0. 15 ! 
0 . 6 0 




0 . 4 1 




0 . 8 0 
-
-
\ 0 . 4 9 
; 0 . 6 4 
S b 1 2 5 | 
! 
0 . 5 




0 . 8 
-
-
0 . 9 




! 0 . 6 
Sr9° 
0 . 9 
3 . 7 
2 . 0 
0 . 3 
2 . 9 
13 
5 . 8 
1 .6 
6 . 2 
16 
6 . 9 
2. 1 
1 5 . 4 
ί 16 
9 . 7 
ί 1.6 
u . = U n d e t e c t a b l e . 
= M e a s u r e m e n t not p e r f o r m e d . 





Scardinius e r i th . 
P e r c a fluviatilis 
Gobio gobio 
P e r c a fluviatilis 
Gobio gobio 
Scardinius e r i th . 
P e r c a fluviatilis 
Scardinius e r i th . 
Gobio gobio 
P e r c a fluviatilis 



















































S r 9 0 
pc /g Ca 
10 
8 . 5 
7 . 3 
5 .8 















































n 137 Cs 

















P e r c a fluviatilis 
Scardinius er i th . 
Gobio gobio 
P e r c a fluviatilis 
Gobio gobio 
Scardinius e r i th . 
P e r c a fluviatil is 
Scardinius e r i th . 
Gobio gobio 
P e r c a fluviatil is 




























! Q 9 0 Sr 



























S r 9 0 




































3 . 3 
1.7 
1.4 


















n 137 Cs 


















P e r c a fluviatilis 
Scardinius e r i th . 
Gobio ßobio 
P e r c a fluviatil is 
Gobio gobio 
Scardinius er i th . 
P e r c a fluviatilis 
Scardinius er i th . 
Gobio gobio 
P e r c a fluviatilis 

























































S r 9 0 













S r 8 9 













„ 137 Cs 








2 . 3 
2 . 4 
5 .8 
2 . 2 
1.8 
K 



























Measurement not per formed. 





P e r c a fluviatil is 
Scardinius er i th . 
Gobio gobio 
P e r c a fluviatilis 
Gobio gobio 
Scardinius e r i th . 
P e r c a fluviatilis 
Scardinius e r i th . 
Gobio gobio 
1_J 
P e r c a fluviatilis 






































2 , 8 
1.2 
2. 1 
2 . 6 
' Ca 









































„ 137 i C s ι 
Pc/g 
7 . 2 
1.0 
1.8 
7 . 4 
2 . 7 
1.9 




















n 137 Cs 










ί 3 200 
960 
1 630 
Measurement not pe r fo rmed . 
S T R O N T I U M ­ 9 0 AND S T R O N T I U M ­ 8 9 IN C A L F BONES 
1963 
S a m p l i n g ι 
s i t e ι 
C a d r e z z a t e 
C a d r e z z a t e 
O s m a t e 
A n g e r a 
T a i n o 
I s p r a 
I s p r a 
A n g e r a 
I s p r a 
I s p r a 
B e s o z z o 
I s p r a 
Ancrera 
An ; ; c ra 
B r e b b i a 
C a d r e z z a t e 
C a p r o m i o 
A n g e r a 













2 0 ­ 6 
2 0 ­ 6 
; 20 ­6 
2 1 ­ 6 
! 2 1 ­ 6 





















m o n t h s 
y e a r s 
II 
m o n t h s 
y e a r s 




Q 8 9 
Sr 
p c / g 
0 . 2 
1.8 
0 . 4 
1.0 




3 . 2 




0 . 4 
23 
0 . 1 
5 . 6 
3 . 2 
ς 90 
o r 
p c / g 
1.2 
4 . 1 
3 . 0 
5 . 4 
4 , 6 
3 . 7 
3 . 8 
4 . 7 
5 .2 
3 . 4 
6 . 3 
6 . 7 
2 . 6 
2 . 5 
5 .8 
3 . 7 
7 . 4 
8. 6 
Ca 



















î Q 9 0 Sr 
p c / g Ca 






























I sp ra 



































S r 8 9 
pc /g 
4 . 8 
-
-
3 . 8 
2 . 5 
·' 9 .5 
4 . 3 













6 . 6 
7. 5 
Ca 











ς 90 Sr 










! 5 3 
= Measurement not per formed. 




'Lactuca s c a r i o l a " 
Turnip leaves 
Luttuce 
Catalogna (local name) 
Chicory 
•Beta v u l g a r i s " 



























































„ 137 ' Cs 










(*) = All the values a r e r e f e r r e d to f resh ma t t e r and a r e obtained from pooled samples made up, for each spe­
c i e s , with about 20 samples collected during the y e a r . 

CCA EURATOM ISPRA - SERVIZIO PROTEZIONE 
Sei, Site e Meteorologi* - dìstg. G.Boll t ni J.Î0.T9S4 
COR. EURATOM ISPRA - SERVIZIO PROTEZIONE 
S « . Sito e Meteorologia - dis.eg. G.Bol-'mi 2.10.T9B4 
CCA EURATOM - SERVIZIO PROTEZIONE 




















1959 19 60 
■ 






























C.C.R. EURATOM ISPRA - SERVIZIO PROTEZIONE 
Sez. Sila e Meltorologu- d'Ses- 0.Bollini !9.9.S< 
C.C.R. EURATOM ISPRA - SERVIZIO PROTEZIONE 















"Zr -f "Nb 
J 
ENERGIA MeV 
CCA EURATOM ISPRA - SERVIZIO PROTEZIONE 
C.CR. EURATOM - SERVIZIO PROTEZIONE 
Sez. Sito e MeteoretoQia-d'seq (¡Bollini 27.9.SÍ 
o 




































SET. OTT. NOV. DIC GEN. 
1961 
FEB. MAR. APR. MAG. GIU. LUG. AGO. SET. OTT NOV. DIC. 
19 6 2 
GEN. FEB. MAR. APR. MAG. GIU. LUG. AGO. SET. OTT. NOV. DIC 
19 6 3 
C.C.R. EURATOM ISPRA - SERVIZIO PROTEZIONE 

















1960 1961 1962 1963 
C.C.R. EURAT 
S e _ - , S.fo <? 
•SPRà - SERV PROTEZIONE 
por alogiJ - 0/seg. G.Boll ι m 20.106t 
• POSIZIONE PRELIEVI IN SUPERFICE 
O POSIZIONE PRELIEVI IN SUPERFICE 
A 25 E 50 mi DI PROFONDITÀ 
O POSIZIONE REATTORE ISPRA·' 




disappears the greater part of the evil which is our heritage from 
I darker times. 
mm 
ili 
fr jarifa 
fil 
iti»«* 

